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HIGH PERFORMANCE KRAFT FACING FOR FIBERGLASS INSULATION 

TECHNICAL FIELD AND INDUSTRIAL APPLICABILITY OF THE INVENTION 

This invention relates to improvements in the art of manufacturing thermal 
insulation batts. 

This invention provides process for preparing a fiberglass insulation product. 
The process of this invention includes the steps of: (a) providing a layer of kraft paper, 
(b) coating the kraft paper layer with high density polyethylene (HDPE) or of 

o 

iS polypropylene form an HDPE-kraft laminate or a polypropylene-kraft laminate, (c) 

^ coating the HDPE-kraft laminate with low density polyethylene (LDPE) to form an 

fll 

p LDPE-HDPE-kraft laminate or an LDPE-polypropylene-kraft laminate, (d) adjusting the 

7 temperature of the LDPE-HDPE-kraft laminate or the LDPE-polypropylene-kraft 

M 

fil laminate so that the LDPE becomes tacky while the HDPE or polypropylene remains 

solid, (e) providing a layer of fiberglass wool, and (f) contacting the LDPE layer of the 

^ LDPE-HDPE-kraft laminate or of the LDPE-polypropylene-kraft laminate with the 

fiberglass wool layer to bond the LDPE-HDPE-kraft laminate or LDPE-polypropylene- 
kraft laminate to the fiberglass wool layer to form a fiberglass insulation product. 

BACKGROUND OF THE INVENTION 

Thermal insulation batts are often comprised of a relatively thick layer of low 
density bulk insulating material, such as fiberglass wool, faced with for instance asphalt- 
coated kraft paper facing. The asphalt coating is used both to adhere the layer of thermal 
insulation to the facing and also to provide vapor barrier properties to the paper. 
Altematively, foil-backed paper can be attached to the fiberglass wool with a thin coat of 
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asphalt. Another approach to vapor retardance is to apply a separate 4- to 6-mil 
polyethylene fihn over installed insulation. Guardian Fiberglass, Inc. produces a 
polypropylene scrim kraft for insulation applications. 

Such insulation products are generally provided in the form of continuous lengths 
(packaged as rolls) or of individual panels, or batts, with facing materials on one or both 
major surfaces to enable the insulation product to be handled more easily and to be 
fastened in position for insulating purposes, and to minimize dusting of the fiberglass 
fibers w^ithin the insulation product. In most instances, the provision of a facing that 
forms a vapor barrier is desirable in order to prevent water vapor passing through the 
insulation product and condensing on a cold surface. 

Facing materials may be adhered to the fiberglass fiber blanket in a number of 
ways. For example, solvent-based or water-based adhesives or hot-melt adhesives may 
be applied to the facing material or to the surface of the fiberglass wool blanket, with the 
fiberglass wool blanket and the facing material then being brought together to surface 
bond the two materials. Alternatively, the facing material itself may be rendered 
adhesive before application to the fiberglass wool blanket. For example, a thermoplastic 
material such as a synthetic polymer or a bituminous layer on one surface of the facing 
material may be heat softened for that purpose. However, the heat treatment of 
polyethylene - the most commonly used synthetic polymer in this context - may destroy 
any water vapor barrier properties it possesses. 

A product which has met with some commercial success is a kraft 
paper/polyethylene vapor barrier manufactured by Owens Coming, which is bonded via 
the polyethylene to a glass wool blanket. A more sophisticated product consists of an 
aluminum foil/kraft paper vapor barrier adhesively bonded on its kraft paper surface to a 
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glass wool blanket. However, the aluminum foil incorporated as the vapor barrier 
renders it much more expensive. 

The organization known as ASTM has published - under the designation E 96-00 
(published July 2000) - a description of test methods to determine water vapor 
transmission of materials through which the passage of water vapor may be of 
importance, such as paper and other sheet materials. Those test methods permit the 
determination of PERM values for the sheet materials. The PERM values reflect the 
water vapor transmission and permeance of the materials. 

Many conventional insulation facing products fail to consistently meet PERM 
requirements. PERM values greater than 1.0 are considered to be unacceptable for the 
purposes of the present invention. 

SUMMARY OF THE INVENTION 

The present invention provides a kraft facing for fiberglass insulation that 
consistently meets PERM requirements. 

One embodiment of the present invention is a flexible planar laminate comprising 
an extemal support layer of kraft paper to which is adhered a central vapor barrier layer 
of high density polyethylene (HDPE) or polypropylene, to which is adhered an intemal 
adhesive layer of low density polyethylene (LDPE). The flexible planar laminate 
preferably comprises from 2 to 10 pounds, most preferably 7 pounds, of HDPE and from 
3 to 10 pounds, most preferably 5 pounds, of LDPE per ream (3000 square feet) of kraft 
paper having a weight of 30 to 50 lbs/ft^. In the flexible planar laminate of this 
invention, the softening point of the LDPE is preferably from 25 to 75 F** lower than the 
softening point of the HDPE. When polypropylene is used as the barrier layer, the 
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softening point of the LDPE is preferably from 50 to 150 F"* lower than the softening 
point of the polypropylene. 

Another embodiment of the present invention is a process for preparing a 
fiberglass insulation product. This process involves: (a) providing a layer of kraft paper, 
(b) coating the kraft paper layer with from 2 to 10 pounds of HDPE or of polypropylene 
per 3000 square feet of said paper to form an HDPE-kraft laminate, (c) coating the 
HDPE-kraft or PP-kraft laminate with from 3 to 10 pounds of LDPE per 3000 square feet 
of said HDPE-kraft or PP-kraft laminate to form an LDPE-HDPE (or PP)-kraft laminate, 
(d) adjusting the temperature of the LDPE-HDPE (or PP)-kraft laminate, e.g. with an 
infra-red heater, a microwave heater, or a rotating hot roll, so that the LDPE becomes 
tacky while the HDPE or PP remains solid, (e) providing a layer of fiberglass wool, and 
(f) contacting the LDPE layer of the LDPE-HDPE (or PP)-kraft laminate with the 
fiberglass wool layer with pressure and cooling to bond said LDPE-HDPE (or PP)-kraft 
laminate to said fiberglass wool layer to form a fiberglass insulation product. 

Still another embodiment of the present invention is a fiberglass insulation 
product comprising a layer of fiberglass wool and a flexible planar laminate as described 
above. 

Advantages of the present invention will become more apparent from the detailed 
description given hereinafter. However, it should be understood that the detailed 
description and specific examples, while indicating preferred embodiments of the 
invention, are given by way of illustration only, since various changes and modifications 
within the spirit and scope of the invention will become apparent to those skilled in the 
art from this detailed description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will become more fully understood from the detailed 

description given hereinbelow and the accompanying drawings which are given by way 

of illustration only, and thus do not limit the present invention. 

Figure 1 is a perspective view (not to scale) illustrating a facing sheet in 

accordance with the present invention. 

Figure 2 is a perspective view (not to scale) illustrating an insulation product in 
accordance with the present invention. 

DETAILED DESCRIPTION AND PREFERRED EMBODIMENTS OF THE 

INVENTION 

As illustrated in Figure 1, impermeable facing material 10 of this invention may 
comprise a kraft paper layer 12, a high density polyethylene layer 14, and a low density 
polyethylene layer 16. As illustrated in Figure 2, insulation product 20 of this invention 
may comprise an impermeable facing material layer 10 (where layer 10 comprises kxaft 
paper, HDPE, and LDPE), a fiberglass wool layer 25, and a permeable kraft paper layer 
27. 

KRAFT PAPER 

The paper component in the present invention is preferably krafl paper because of 
its ready availability and low cost, its inherent strength and durability, and its ability to 
be readily laminated to the preferred polyethylene films. The kraft paper suitably has a 
thickness corresponding to a weight of 30 to 50 lbs/3000 ft^ preferably 35 to 40 lbs/3000 
ft^. However, other types of paper such as recycled paper or calendered paper may be 
used, especially where particular properties, such as visual appearance or susceptibility 
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to the application of other products, such as printing, may be desired. Of course, krafl 
paper is itself susceptible to printing, for example in order to carry product information. 

HOPE or PP 

The specific density of HDPE is approximately 0.94. The high density 
polyethylene film component of the present invention suitably has a thickness 
corresponding to a weight of 10 to 50 g/m^, preferably 25 to 35 g/m^. This thickness is 
generally sufficient to prevent penetration by individual fibers of the fibrous fiberglass 
wool blanket and thereby retain the vapor-barrier characteristics of the product while 
avoiding the addition of unnecessary weight to the insulation product. When 
polypropylene is used as the barrier layer, it is used in generally the same amounts as is 
HDPE. 

LDPE 

The specific density of LDPE is approximately 0.9235. The low density 
polyethylene film component of the present invention suitably has a thickness 
corresponding to a weight of 5 to 40 g/m^, preferably 15 to 25 g/m^. This thickness is 
generally sufficient to provide adhesion to the fibrous fiberglass wool blanket. 

MAKING THE FACING 

A kraft paper having a weight, e.g. of 70 g/m^, in the form of a roll having a 
width, e.g. of 1.2 m, is passed at a linear speed, e.g. of 19 m/min over a number of idler 
rolls to an application roll where it is joined to a roll of HDPE and coated on one surface 
with the HDPE . The HDPE-coated kraft paper is then passed at a similar linear speed 
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over a number of idler rolls to an application roll where it is joined to a roll of LDPE and 
coated on the HOPE side with the LDPE. 

FIBERGLASS 

The fiberglass wool blanket may comprise any one or more of the materials 
traditionally used for making fiberglass wool insulation products, although other mineral 
wool insulation materials, such as slag or basalt, could be used. - In the context of the 
present invention, however, fibrous glass is preferred. When a fibrous glass blanket is 
used for forming the insulation products of the invention, it is preferred that the fibrous 
glass blanket contains a binder, for example a phenolic resin binder, suitably applied to 
the fibers immediately after fiberization. 

THE INSULATION PRODUCT 

In a preferred aspect of the invention, low density polyethylene is applied to the 
high density polyethylene face of a kraft paper/HDPE laminate, which is then heated to a 
temperature of 90 to 150°C, for example approximately 110°C. This elevated 
temperature serves to soften the low density polyethylene, thereby rendering the LDPE 
more susceptible to direct bonding with the fibers of the fiberglass wool blanket. This 
heating step may be carried out by subjecting the coated facing to radiant heat, for 
example by conveying it past an infi-ared heater, or by passing it over a heated roller, for 
example an oil filled roller, or by any combination of these. 

Following application of the LDPE to the facing material and following any 
optional heating step, the facing material is applied to the fiberglass wool blanket. The 
assembled facing/fiberglass wool blanket is then compressed to ensure adhesion of the 
fiberglass wool blanket to the facing material and to force a portion of the LDPE into the 
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thickness of the fiberglass wool blanket. In this manner, adhesion of the facing to the 
glass wool becomes more than just a surface contact phenomenon and a far stronger and 
more durable insulation product is formed. 

The degree of compression to which the assembly of fiberglass wool blanket and 
facing material is subjected for enhancing adhesion will depend upon the density and 
compressibility of the fiberglass wool blanket and the degree of LDPE penetration 
required relative to the amount of LDPE applied. In this respect, since a fibrous glass 
blanket containing binder generally has a greater fiber density at its surface than in its 
interior as a result of its loft being set in the binder curing oven, some compression of the 
blanket will be necessary in most cases to force the LDPE through the more dense 
surface layer of fiber towards the interior of the blanket for good bonding. Generally, all 
that will be required to provide satisfactory enhancement of adhesion is to compress the 
assembly to approximately 50 to 95% of its uncompressed thickness. Such compression 
can be applied between an upper roller and a lower roller or conveyor surface. 
Alternatively, it can be provided by passing the assembly of fiberglass wool blanket and 
facing material under tension around a roller surface. Clearly, it is not required or 
desired to retain the fiberglass wool blanket in a compressed state for any significant 
period of time since it is xmdesirable for the LDPE to dry or cure while the blanket is in a 
compressed state. Indeed, all that is required is that the LDPE should be forced to 
penetrate into the thickness of the blanket and that the LDPE is then permitted to dry or 
cure with the blanket in its recovered state. 

The fiberglass wool blanket preferably has a thickness of approximately 20 to 330 
mm and a bulk density of 8 to 40 kg/m^ (0.4 to 2.5 pcf). 

Following its release from compression, the blanket may be cut immediately into 
individual insulation batts. Preferably, however, the LDPE is first permitted to 
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completely dry and/or cxxre (or at least to almost completely dry and/or cure so as to 
avoid slippage between the fiberglass wool blanket and the facing material) and the 
blanket can then be cut into individual batts which may then be folded and/or 
compressed and packaged for storage and transportation. Altematively, the blanket may 
be rolled up under compression and packaged for storage and transportation. Generally, 
the LDPE will require only a few seconds to dry and/or cure to the stage where it is no 
longer tacky, especially at the slightly elevated temperatures prevailing in the vicinity of 
the heating roller referred to above. The cured blanket or batt may be compressed to the 
usual degree. 

At the intended site of installation, the compressed and packaged insulation 
product may be unpacked and allowed to recover its original thickness and then utilized 
in any one of a number of insulating situations. 

EXAMPLES 

Example 1 

A layer of kraft paper weighing 40 pounds per ream was coated with HDPE at a 
rate of 7 pounds per ream of said paper to form an HDPE-kraft laminate. The HDPE- 
kraft laminate was coated with LDPE at a rate of 5 pounds per ream of said HDPE-kraft 
laminate to form an LDPE-HDPE-kraft laminate. The temperature of the LDPE-HDPE- 
kraft laminate was adjusted so that the LDPE became tacky while the HDPE remained 
solid. A layer of fiberglass wool was provided. The LDPE layer of the LDPE-HDPE- 
kraft laminate was contacted with the fiberglass wool layer under pressure and was then 
cooled to bond said LDPE-HDPE-kraft laminate to said fiberglass wool layer to form a 
fiberglass insulation product. 
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Circular specimens of the LDPE-HDPE-kraft laminate, having a diameter of 146 
± 1 mm, were prepared. For each sample, four test dishes were provided. Three of the 
test dishes were filled to the top with calciimi chloride desiccant. One of the test 
specimen dish assemblies has no desiccant and is used as a dummy to compensate for 
variations due to temperature or barometric pressure or both. One test specimen was 
placed in each of the four test dishes such that the edge of the test specimen rested on the 
recessed lip. A specimen centering ear template was positioned on each test specimen 
such that it was centrally located. Hot wax was applied to the test specimen area that 
was exposed around the outside edge of the specimen centering ear template. Once the 
wax was cooled, the specimen centering ear template was removed. The test dish 
assemblies were then placed into reclosable poly bags or a desiccator while awaiting 
weighing. The test dish assemblies were then each weighed to the nearest 0.0001 gram. 
The test dish assemblies were then placed into a test chamber operating at 23 ± 0.6*^0. 
The date, time (to the nearest 5 minutes), temperature (to the nearest 0.1 decrees C), 
relative humidity (to 0.5%), and barometric pressure (to nearest 0.1 kPa) were recorded. 
Each test dish assembly was weighed daily until a constant weight gain was attained. A 
constant weight gain occurs when the differences between successive weighings are 
within 1%. 

First the rate of water vapor transmission (G/t) was calculated, using a 
mathematical least squares regression analysis of the weight change (modified by the 
weight change of the dummy specimen) as a fiinction of time, in grams/h. Then the 
water vapor transmission for individual specimens was calculated using the equation 
WVT = (G/t)/A where WVT is water vapor transmission rate, g/h*m^, G is weight change 
in grams, t is time during which the weight gain occurred in hours, and A is the test area 
(test dish mouth area) in square meters. 
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The results for the three specimens were 0.3727, 0.4410, and 0.3932, for an 
average of 0.4023, well under the target maximum of 1.0. 

Example 2 

A layer of kraft paper weighing 40 pounds per ream was coated with HDPE at a 
rate of 5 pounds per ream of said paper to form an HDPE-kraft laminate. The HDPE- 
kraft laminate was coated with LDPE at a rate of 4 pounds per ream of said HDPE-kraft 
laminate to form an LDPE-HDPE-kraft laminate. The temperature of the LDPE-HDPE- 
kraft laminate was adjusted so that the LDPE became tacky while the HDPE remained 
solid. A layer of fiberglass wool was provided. The LDPE layer of the LDPE-HDPE- 
kraft laminate was contacted with the fiberglass wool layer under pressure and was then 
cooled to bond said LDPE-HDPE-kraft laminate to said fiberglass wool layer to form a 
fiberglass insulation product. 

Circular specimens of the LDPE-HDPE-kraft laminate, having a diameter of 146 
± 1 mm, were prepared. For each sample, four test dishes were provided. Three of the 
test dishes were filled to the top with calcium chloride desiccant. One of the test 
specimen dish assemblies has no desiccant and is used as a dummy to compensate for 
variations due to temperature or barometric pressure or both. One test specimen was 
placed in each of the four test dishes such that the edge of the test specimen rested on the 
recessed lip. A specimen centering ear template was positioned on each test specimen 
such that it was centrally located. Hot wax was applied to the test specimen area that 
was exposed around the outside edge of the specimen centering ear template. Once the 
wax was cooled, the specimen centering ear template was removed. The test dish 
assemblies were then placed into reclosable poly bags or a desiccator while awaiting 
weighing. The test dish assemblies were then each weighed to the nearest 0.0001 gram. 
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The test dish assembUes were then placed into a test chamber operating at 23 ± 0.6**C. 
The date, time (to the nearest 5 minutes), temperature (to the nearest 0.1 decrees C), 
relative humidity (to 0.5%), and barometric pressure (to nearest 0.1 kPa) were recorded. 
Each test dish assembly was weighed daily until a constant weight gain was attained. A 
constant weight gain occurs when the differences between successive weighings are 
within 1%. 

First the rate of water vapor transmission (G/t) was calculated, using a 
mathematical least squares regression analysis of the weight change (modified by the 
weight change of the dummy specimen) as a function of time, in grams/h. Then the 
water vapor transmission for individual specimens was calculated using the equation 
WVT = (G/t)/A where WVT is water vapor transmission rate, g/h-m^, G is weight change 
in grams, t is time during which the weight gain occurred in hours, and A is the test area 
(test dish mouth area) in square meters. 

The results for the three specimens were 1.1669, 0.5309, and 1.1199, for an 
average of 0.9392, under the target maximum of 1 .0. 

Example 3 

The LDPE-bearing facing material of Example 1 is passed over a heating roll and 
thereby brought to a temperature of approximately 110°C and immediately contacted 
with a fibrous glass blanket having a width of 1.2 m, a thickness of 280 mm, and a 
density of approximately 11.0 kg/m"^. The resulting insulation assembly is immediately 
compressed against the heating roll by a roller to a thickness of 210 mm. 

20 m downline of the roller, the resulting insulation assembly is chopped in the 
transverse direction by a blade into lengths of insulation material having a size of 1.2 m 
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by 5.5 m. The 5.5 m lengths of insulation product are immediately rolled and 
compressed to a thickness of 30 mm and packaged for storage and transportation. 

The insulation material produced as described above has a robust structure which 
is resistant to repeated handling, and the facing cannot be separated from the fibrous 
glass blanket without destroying the whole structiare of the material. 
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